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ABSTRACT

In the spring of 1973, a standardized test of reading
and mathematics skills was administered to 564 grade 3 pupils
distributed among two open plan schools (155 pupils) and seven
conventionally constructed schools (409 pupils) . The groups were
matched on IQ, geographic location, the academic qualifications of
their teachers, and average class load. This was the third and final
year of a longitudinal ability and achievement study of this pupil
cohort. As in the previous two years, the marginal differences in
achievement as disclosed by test results were neither consistent nor
significant. Over the three schools years, beginning in September
1970, no significant differences were found ia the academic ability
and scholastic achievement levels between the pupils in the two sorts
of architectural settings. No consistent patterns were discernible;
some differences might be attributable to factors other than
architecture, since it was impossible to control all the variables
(e.g., years of teaching experience) that might reasonably have
affected the learning sitwations under study. (Author/MLF) ;
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READING AND MATHEMATICS ACHIEVEMENT OF GRADE % PUPILS
IN OPEN PLAN AND ARCHITECTURALLY CONVENTIONAL SCHOOLS
THE THIRD YEAR OF A LONGITUDINAL STUDY
" Brian Burnham, Research Coordinator
Division of Planning and Development
The York County Board of Education
SYNOPSIS

In the spring of 1973 a standardized test of recding and mathematics skiils
was administered fo 5§4 grade 3 pupH; distributed among two "open plan® schools
(155 pupils) and seven conventionally contructed schools (409 pupi's). The groups
were matched on IQ, geographic location, the academic quaiifications of their
teachers, and average "class load." This was the third and final year of a longjtud-
inal ability and achievement study of this puril cohort.

As in the previous two years, the marginal differences in achievement were
neifl;ner consistent nor significant. As in érade 1 (1971) and grade 2 (1972),‘pupils
in the open plan schools were, on the average, perhaps fractionally better readers.
On the other hcﬁd, the pupils in the traditionally built schoois scored higner in
mathematics by about the same '.insignificonf' margin (about one raw score poin’} on
a battery of 115 items). ‘

Over the three school years, keginning in Sept. 1970, no significant differ-
ences were found in the academic ability and scholastic achievement levels between
the pupils in the two sorts of architectural settings. Previous and parallel srudiesl
ho;/e investigated other dimension.s ~- pupils’ crec1i'i'vify and curiosify-; pupils'
attitudes toward school; feqchers' expecfaﬂéns and the possible effect of these

expectations on pupils' achievement; pupils' development of moral reasoning power

1

The earlier studies in this series are noted on the first page of this report.
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in the two settings; pupils' epportunities to share in decision~moking, to inisiate
learning activities, 1o raise pertinent questions and to dizcover. their own answers,
etc. While the marginal differences have tended to fuvour pupils in the open olan

schools, this was not the case in all instances. The differences were of o magnitude

which could be considered chance occurrences. No consistent patterns are discern-

able; some differences may be aftributed to factors other than architecture, as it was
not possible to control all the variables (e.g., years of teaching experiance) which

might reasonably affect the learning situations under study.

DETAIL

(a) Purpose of this Series of Studies and Some Early Findings

When the York County Board of Education came into being in 1969, it in-
herited four open plan schools which had been designed by predecessor elementary

school boards. The new beard, both trustees and administrators, could not immed-

_iately say whether these schools featured more than architecturcl innovotion, whether

they also prcc.f'ised' “open education® and, if so, what thet entailed. The educationa!
effectiveness of these new schools wos also to be d'e‘ferlmined.

A'series of interrelated studies was begun in 1969-70, some undertaken co~
cperatively with external researchers. 1i was hoped that.the educational ncﬁure of
“openness" might be clcﬁrified, and that it might be possible to determine the extent
to which open education practices prevailed in oldér, conventionally constructed
scHoois..

it seemed desirable to identify the behavioral outcomes educators might ex~

pect of omen education programs and to determine whether desired objectives were
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being met. it olso seemed essential to determine whether, in steiving for their
particular yoals, open plan schools had undesirable side-effects. For instance,,
were they offering a less effective prbgram, as {udged by "rraditionol? yardsticks
(such ¢s achievement in reading and mathematics skills', when compared with other
schools which resembled them in some major parficulars bui not in architecture and
its (assumed) concommitant Sifferences in program orgunization?

fn 1969~1970 the first titles in this present series were published. These
works helped to define the nature of open education, both ot theoretical and -
practical levels. Case studies of pupils at all elementary grade levels in both
open pﬁ:n and matched "control" schools were conducted. In the spring of 1970
it was possible to report findings to the board. Pupils in open plan schoels were,
in the opinion of the observers {public schoo! orincipals), more erz‘}: to be aliowed
" to initiate learning activities including those which reflected their own inferests; to
be given and fo p.ut to good use some requnsib”ify for their own learning; to raise
pertinent questions; and to participate in cooperative planning with teachers; than
were pupils in the matched "conventional architecture" schools.

These case studies also showed that some "open educafion” concepts and
practices were embodied in fhel programs of schools with conventional architecture.
Pupil"s in both seftings had equal opportunity to disp!c‘y personal responsibility, for
instance, and they displayed equal regard toward others. In one of the two open plan
schools, some degree of "structure” was provided for many pupils, especially for those
identified as needing remedial teaching or specia? education programs. A recheck in

1973 found this "stiucturing” had been continued, even extended. About 40 per- cent



of the grade 3 pupils ir that on:: open plcn school 'nad. at teast semie of their program
in an architecturally and programmati€ally non-open settiag and fashion.

In the cutumn of 1970 the board authorized studies into other dimensions of
education wher:e it was thought that cpen nlan schools might produce differont out-
comes. The studies info differences in crentivify ond curiosity, oftitudes and ex-
pectations, und into moral reasoning (in?erpersonal valuing) power, have proceeded
into 1973, with interim or final repbrfs as indicated elsewhere. At present, only @
reﬁort on attitudes and “expectaiions"” remains outstanding. In these various studies
to date, no consistent differances have been identified between pupils 'in one setting

or another. The same conclusion holds for the three-year study of achievement which
Y Y

is the subject of this report.

(b) Limitations of this Study

in previous réporfs much has been said about the dangers of qver—emphcsizing
the results of tests which meosure the cognitive (intelfsctual) attainments of rather
young children. It was observed that, in kindergarten and grades 1 and 2 many
teachers stress personal and social growih, encourage articulateness even af the ex-
pense -of corre;ness, work af "readiness” siilis rather then al paragraph comprehen-
sion, and arrange opportunities for concrete experience with materials rather fh;:n
with absfract concepts. Such concerns are less fo the point in grade 5, however, as
cognitive ski(lsbde\felopmeni' is more central to programs at this stoge.

Difficulties with the mechanics of paper-and-penci! tests were ncted in previous
years. The grade 3 pupils, and the schools too, seemed to find ‘e 1973 testing easy to
take in stride. There was no evidence of invalid administrations and an item-analysis
procedure provided cross~checks on the manual scoring of the tests which, this year,

O

EMC was done in the Research Office, rather than by the teachers.
:
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The twin problems of attriticr -- loss of pupiis uurirg “he life of o fongitud-
inal study due o trancfers out of *he nchecl ~- and ceeretion =~ the addition of pupi's
who transfer into g schoo! -- ar2 considarable over o fhrep-venr spor, While afiri-
tion has heeri moderaie with respect te Individua! punils, cre conventionally built
school was dropped from the study whean its population was depleted due to the con-
struction of arother schoo! adjacent fo it. in-migraiion hos been considerable
especially to the open plan schools. in one instance, the closing of small neigh-
bouring rural schools caused o dramatic jump in enrolment. After such "rew" pupils
had been in either the open plan or conventional schools for two years there was no
logical reason for excluding them from the study, save the questionable tradition of

"in long=term studies. Clearly, the populations in any

studying only the "survivors'
setting at the beginning and end of this study are rather different, especialiy af open
plan schoot "B," which grew aver the period from 20 to 46 pupils in the grade under
sfudy. The alternative, to continue on'y with the 5urvivc;rs, vouid overlook the re:l~
life facts that families (os well-us school houndaries) move about, that chifdren are

normally exposed to more than cne style of school architecture or educational philo-

sophy, and that schools are expected o answer for the progress of transfer-in pupils.

(¢) Method
Much of the detai! conceming the origin and first years of this study can be
found in earlier titles in this series.” The following resume i infended only as an

overview of earlier information and to fink it meaningfully to the 1973 investigations:.’

N

Specifically, see Studies 72, #5, and #4.
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A study in 1969-70 (reported as A'Day in the Life) he.ped to determine

certain degrees of dissimilor?fy between the County's open plar elementary schools

(at that time there were four) and three conventionally built schqvis which resembled
them in certain other ways. From experience gained in excmr;ining many facets of the
'school's operations, it was possible to devise guidelines for further studies in which open
plan and conventionaliy built schools could be "paired" for the purpose of comparing
outcomes. School principals were invoived in this process and there was ;:onsensus

that comparative studies of achievement were most fecsible where the following
conditions could be met. The minimum enrolment of 300 pupils should be spread

across at least seven years, begihning'\&"if,‘r'xl!findergcrten (e.g.} K~6 or K-8), and

that the study should be longitudinal, proceading frem grade 1 and lusting @ minimum

of three years. The communities shouid resemble each other (e.g., in socio-economic
status, geography), preferably being contiguous. Comparisons of cc;hievemenf should

be "controlled" by (i.e., take into account) ability measures. The numbers of pupils
studied should be as great as possible (i.e., whole population of any g'rade. under study,
not just a sample) and care should be faken not to exclude “special cases" (e.g., special
educatjon classes, transferees) without good cause. From experience, it was thought
unlikely that all conditions which varied randomly (e.g., class load, teaching experience)
cogld be controlled. These variables could be examined in detail if meaningful differ-
ences in pupil perfermance were found, in which CQSe there would be some need to
account for the findings. It was taken as read thot standardized tests would need to be
used, that teachers would be consulted on the appropriateness of the tests, and flhcf usual

methods of conirolled research would be followed.



it was not consideraed feasible o try the random assionment of rup.d 1o
schools of the twe iypes, or to select schonls ! randam, howeaver ideai this uppeors
to research theorists, until o strong nees justified such ocriens,

Irn the outumn of 1970 the princioals o the County's fwe upen plar scheols

which operated K-7 programs and of 17 other (conventional architecture) schools

"
\

volunteered to participate in a three-year longitudinal study of achievement. Be-
fore the initial tests (spring 1971) the two open plan schools were "paired” with a
total of nine schools which, collectively, were more-cr-less comparable with res-
pect to the variables previously judged important. (The number of "oaired" schools
was reduced to seven by 1973 due tc boundary changes which caused considerable
alteration in their nature to two scliools.) The ninél other volunteer schools served
to give "background" readings to the various test scores, representing as they did
the achievement gatterns to be found across the County.

For the 1972 testing program, the open plan undI their "centrol"” (or "paired")
schools were judged comparable with respect o the communities they serve, to the
academic (cognitive) ability of the pupil cohort under study, and fo the qualifica-
tions of the teachers as well as the mean cverf;xge class loads borne by the teachers.

All gréde 3 pupils in the pres;enf study previously took one, or both, of the
Canadian Cognitive Abilities Test (1970 edition), Primary 1 qui'ery {7iven to grade 1
pupils in 1971) and the Primary 2 battery (given to grade 2 pupn;is in 1972). In both

years Form 1 of the test was administered. These test data were used to reconfirm the

comparability of the open plan and control groups.
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In those same years the pupils also wrete the Metropo'itcin Achievement
Test (1970 edition) batteries, Primory 1 (Form: =) In 1971, and Primary 2 (Form F)
in 1972. The moth:mctics und reading batteries ‘were given both vears, with
spelling aiso given in 197Z. Ducz te tne very nigh saeiling sceres in grade 2, it
was decided against using the‘ snelling bartery in grade 3.

In the spring of 1973, t‘he reading and mathematics tests of the Elementary
Battery of the Metropolitan Achievement Tests {Form G) were cdministered fo about
1100 grade 3 pupils in 18 schools. This battery is recommended for use from mid-
grade 3 to the end cf grade 4. The recding tests censi-izd of a word knowledge or
vocabulary section (50 items) and a reading comprehensicn : action (45 items). The
mathematics score is similarly an aggregate of results from a computation section
(40Ail'ems), a m_c'rhemat.i cal concepts section (40 items), and o plroblem-solving

section (35 items). .

(d) Findings
For 1973, as with 'he preceding tvro years, anciyses of varience have been

carried o fur three differeat comparizons. First, fne meons of scores attained in

the two cpen plan schools ware compared vith mesns obtained in the seven control

schools. Second, the means of each of the open ploi schools were compared with the

means of that school’s controls. Finaiiy, the means of atl the pupils in the open plan

schools were compared with the means of the pupils in all 18 schools. The means of

the pupils in the scven control schools were similarly cumpared with the means of the

pupils in all 18 schools.
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As in previous years, the meons of the pupils in the apen plor ond conven-
tional schools did not differ in either ¢ prectical or statistically significant degree.
As Table 1 shows, the mean reading scores differed by ene raw score point (52.4 vs
51.4) on a 95-item battery, and favoured the open pian puails. On the mathematics
battery of 115 items, the difference this time fovoured the control school grade 3
population, 62.6 to 61.5, or just better thon one raw score point. The very consider-

able variance of scores within groups was noted as in 1971 and 19/2.

TABLE 1: ACHIEVEMENT OF GRADE 3 PUPILS IN OPEN PLAN AND
ARCHITECTURALLY CONVENTIONAL SCHOOLS
(GROUPED BY TYPE)

No. No. Mean M an Achievement
School Type Schools Pupils IQ Reading Mathematics
Open Plan 2 155 105+ 52.4 61.5
Conventional 7 409 106* 51 .4 62.6
County Somple 18 1035 109* 57.2 70.0

Test Norms 100** 53.0 62.0

*  On Canadian Cognitive Abilities Tests
**  On Otis-Lennon Mental Abilities Test

Comparisons were mode between mean scores of each open plon school and '
its controls. Open plan school "A" pupils outperformed pupils in its controls signi-

ficantly in reading (.01) but not in methematics. Pupils in open plan school "B"
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performed markedly less well in reading (significant at .01) and mathematics (.05),
reversing what had been observed in bath the preceding y2ars. Table 2 provides

details.

TABLE 2: ACHIEVEMENT OF GRADE 3 PUPILS IN OPEN PLAN AMD
ARCHITECTURALLY CONVENTIONAL SCHOOLS

(PAIRED)
No. No. Mean Mean Achievement
School Schools Pupils 1Q Reading Mathematics
Open Plan "A" 1 107 105 57.2 61.6
"A's" Controls 3 190 108 50.8 61.2
Open Plan "B" 1 46 106 45.4 614
"B's" Controls 4 219 105 51.9 64.0

As Table 1 shows, the means of pupils in the open plan schools and also the
pupil means in their conventionally built controls were subsfont_ioliy less than the
mean average scores attained by all grade 3 pupils in the 18 schools in this testing
program! Even when the differences in ability ("IQ") are taken into account in the
analyses, the achievement differences are still greater than could reasonably be

attributed to chance variations (p = .05).

The publisher's test norms are included in Table 1. The achievement scores
in the nine schools under study do not vary much from the norm group scores.
in previous vears achievement scores hove been reported as irade equivalent

. ’ .
(GE) scores and, sometimes, also as parcentile (%bile} scores. In Table 3 the mean
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achievement scores, by schoolv, for each subtest and for "total reading" and "total
mathematics" are given as grade equivalents. In addition, each mean raw score for
each test, Ey school, has also been treated as if it were an individual score, and a
percentile ranking found for that score. These converted scores will be mainly of
interest and use in schools where such data ha;/e been compiled over the life of this
study.

In receiving the report of the grade 2 achievement testing program, the
York County trustees asked whether certain additional information could Be included!.
Specifically, data were requesfe§ on the experience and qdalificcﬁor; of the teachers
of the pupils under study, and the ratio of men to women teachers. They also wish_ed
to know whether the open.concepf schools had "closed" areas where "slow learners”

- were placed.

The definition of "qualifications" and "experience, " to the layman, may
pres;enf some semantic problems. For this study we have held to the legalistic criteria
used by the board for pay pu{rp.oses. Depending on preservice education and training,
ever;' elamentary school teacher is categorized numerically, 1 being the minimum and
4 the r;;aximum category. Degree status is reflected in the category scheme. Exper-
ience is calculated in years (or partial years) and ﬁormal{y corresponds to the number
of years previously employéd as a teacher (or closely related activity).

Average class load was calculated by school and by school type. "Class load"
represents the actual number of pupils in the charge of any teacher. Or, in the case
of open plan sc'h'ools, it may represent the number of pupils supervised by a team of

teachers, divided by the number of teachers. In some schools where there wére mixed
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grades (or continuous progress, ungraded) classes, the class load definition still holds,
but it is understood that not all pupils would necessarily be characterized as "grade 3"
pupils.

As Table 4 shows, when the mean averages for the open plan schools {on the
one hand) are compared with the averages for the conventionally built schools (on the
other), the qualifications and class loads are nearly the same. The control schools
do have a marginally better class load factor, and their teachers are of somewhat higher
average category, but the difference is slight..

The average teaching experience of the control schools' staff, 6.2 years, is
markedly greater (nearly 150 per cent) than that of the open plan staff, 4.2 years.
The difference needs io be interpreted in the light of another factor. In open plan
school. "B," a change of gfoff occurred at the beginning of January. The replacement
teacher (a degree holder but wifh only one year's experience), a male, was just |
returning to teaching. |

The data on the ratio of male to female teachers, <‘:1nd the number of degree
holders, is given as requested. This data base is too thin fqr much more than personal
iudgmem‘.

More m.eoningful are the differences in experience and class loads. In open
plan school "A" some 108 grade 3 pupils (mean IQ of 105) were supervised by only
three teachers, but achieved as well as pupils (mean IQ of 108) under teachers wi‘th
‘more experience and lighter class loads in their control schools. In open plan school
"B," where é relatively light class load existed, pupils did not perform as well as

pupils of comparable ability but who had better qualified and more ekperienced teachers.
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The best by-school performances of all came from pupils of lower (for this cohort)
average ability (100), average ciass load {30}, buf high teacher experience
(11.5 years).

The range of experience differed between the two types of school. The
open plan school teachers had. from one to seven years' exéerience, while in the

- other group the experience ranged from no years to 18 years.

DISCUSSION

The longitudinal achievement studies were originally undertaken for several -
reasons, among these the voiced fear that .achievemenf in traditional dimensions (such
as reading and mathematics) might be sacrificed in open architecture settings.

At this juncture the or{ly reasonable interpretation of the achievement daia
gathered over the years is that we must fook elsewhere for differenc;es, if they are to
be found in the Primary Division. |

Perhaps one needs to look at individual cases rather than et group dota.

For instance, case studies of children not promoted (or placed in special education,
mere likely) or of children who iwa;/e done excepﬂcnc!!y well, mighf throw light on
the sorts of program specifics which correlate with success or failure of different sorts
of pupils. |

Given the persisfer;"f "no significant difference” findings, plu: the cumula-
tive attrition-accretion threat to the study's validity, this seems the fime to end this
inquiry. Since all grade 4 pupils will be tested with the Mefropolitan Achievenent
Test batteries in the spring 'of 1974, it would be possible to work through the data

when and if the need is fzit.
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At this point in time many other jurisdictions are reporting studies on open
education. It would perhaps be useful to devote research attentions to these studies

before a new cycle of investigation is decided upon. This might also be an appro-

priate time to bring the "second generation" of York's open plan schools inte purview.



